
Part II. Preparation of LiFeP0 4 from the Fe 3 (P0 4 ) 2 of Part I. 



U3PO4 + Fe 3 (P0 4 ) 2 -» 3 LiFeP0 4 



On page 39, please rewrite the paragraph beginning on line 15 and ending on 
line 19 to read as follows. 



9- 




Reaction 4. Formation of LiFeo.9Zn 0 .iP0 4 
(LiFei- y Zn y P0 4 ) from Fe 2 0 3 

0.5 U2CO3 + 0.45 Fe 2 0 3 + 0.033 Zn 3 (P0 4 ) 2 + 

0.933 (NH 4 ) 2 HP0 4 + 0.45 C -> LiFeo.9Zno.1PO4 + 0.5 C0 2 + 

0.45 CO +1.866 NH 3 + 1.4 H 2 0 



In the Claims: 



Please Cancel Claims 1 



Please add the following new Claims 42 - 134. 



42. (New) A compound having the nominal formula LiMli. y MllyP0 4 , wherein Ml 
is at least Vie transition metal from Groups 4 to 11 of the Periodic 
Table and has a +2 / va)ence state; Mil is at least one metallic 
element which, \sixoJ\ Group 2, 12, or 14 of the Periodic Table and 
has a +2 valencejaate^-and 0 < y < 1 . 



43. (New) A compound 



of Claim 42naving an olivine structure. 



44. (New) A compound\pf ClairA42, wherein 0 < y < 0.5. 



45. (New) A compound of Claim 44, wherein 0 < y < 0.2. 
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46. (New) A compound of Claim 42, wherein Ml is selected from the group 
consisting op Fe, Co, Ni, Mn, Cu, V, Sn, Ti, Cr, and mixtures thereof. 

47. (New) A compoundlof Claim 46, wherein Ml is selected from the group 

consisting of Fe, Co, Mn, Cu, V, Cr, and mixtures thereof. 

48. (New) A compound of Claim 42, wherein Mil is selected from the group 

consisting of Mg\Ca, Zn, Sr, Pb, Cd, Sn, Ba, Be, and mixtures 
thereof. 

49. (New) A compound of ClaiVi 48, wherein Mil is selected from the group 

consisting of Mg, CaAZn, Ba, and mixtures thereof. 

50. (New) A compound of Claim 43, wherein Ml is selected from the group 

consisting of Fe, Co, Ni\ Mn, ,6'uVV, Sn, Ti, Cr, and mixtures thereof; 
Mil is selected from theVoupyconsisting of Mg, Ca, Zn, Sr, Pb, Cd, 
Sn, Ba, Be, and mixtur^t^reof^and 0 < y < 0.5. 

51 . (New) A compound of Claim 50, Iwherei/ Ml is selected from the group 



consisting of Co, Ni, 
Mil is selected from 
Sn, Ba, Be, and mi 



^Mn, Cfa, V/Sn, Ti, Cr, and mixtures thereof; and 
the group consisting of Mg, Ca, Zn, Sr, Pb, Cd, 
Jures.tneVeof. 



52. (New) A compound of Claim 50, wherein Ml is selected from the group 

consisting of Fe, Co, Ni, Mn, Cu, V, Sn, Ti, Cr, and mixtures thereof; 
and Mil is selected from the group consisting of Ca, Zn, Sr, Pb, Cd, 
Sn, Ba, Be, and mixtures thereor 



53. (New) A compound of Claim 50, whereimMII is selected from the group 
consisting of Mg, Ca, Zn, Ba, and mixtures thereof. 
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54. (New) A compound of Claim 53, wherein Ml is selected from the group 

consisting of Fa, Co/and mixtures thereof. 

55. (New) A compound havmgihelicvminal formula LiMI 1 .yMll y P04, wherein Ml 

is selected from the group consisting of Fe, Co, Mn, Cu, V, Cr, and 
mixtures thereof; M\lis selected from the group consisting of Mg, 
Ca, Zn, Ba, and mixtures thereof; and 0 < y < 0.2. 



(New) A compound represented by the nominal formula: 

LiFei. y M y P0 4 

wherelta M is selected from the group consisting of Mg, Ca, Zn, Sr, 
Pb, Cd, Sn, Ba, Be, and mixtures thereof; and 0 < y < 1 . 



A compound of Claim ^if wherein 0 < y < 0.5. 



57. (New) 

jjj3^(New) A compound o^^Cl^im^i/^wherein 0 < y < 0.2 

A compound/Of Cla\m ji8, wherein 0 < y<0.1. 

A compouncl of Claim^^ wherein M is selected from the group 
consisting of Mg, Ca, ZnVBa, and mixtures thereof. 




(New) 
00. (New) 



J* 

64 . (New) A compound of Claim ftO wf\erein M is Mg 
62. (New) 



9 
/ 

63. (New) A compound 



A compound of ClaimjM'navin^ the nominal formula LiFei- y Mg y P0 4 , 
wherein 0 < y < 0.5. 



j 

of Clairn/62, 



wherein 0\2 < y < 0.5 
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^A. (New 

p 

68^(New 



T 

6r. (New 



(New 



i 

69. (New 

70. (New 

/1. (New 
72. (New 

ll 

^! (New 
74. (New 
70! (New 



I 

A compound of Claim 62> having the nominal formula 
LiFeo.alVlgo.2PO4. 

1 

A compound of ClaimjS^wherein 0.1 < y < 0.2 
A compound of Claim 62, wherein 0 < y < 0.1 . 

x 'I 

A compound of Claim 6e having the nominal formula 
LiFeo.9Mgo.1PcA 

5 

A compound of CminnjSt^ wherein M is a mixture of metals selected 
from the group consisting of Mg, Ca, Zn, and Ba. 

A compound of Claim m5, whei^in M is Ca, Zn, Sr, Pb, Cd, Sn, Ba, 
Be, and mixtures thereof. 



A compound of Claim 



), wherein M is^selected from the group 



consisting of Ca, Zn, and niixture^thereof. 

A compound of Claim 70, wherein M is Ca. 

A compound of ClainvTl havindthe nominal formula LiFe-|.yCa y P04, 
wherein 0 < y < 0.2. 

A compound of Claim 72 having the nominal formula LiFeo.9Cao.1PO4. 

A compound of Claim 72riaving the npminal formula LiFeo.sCao.2PO4. 

3 

A compound of Claim JO wherein M is 
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JJ^.{H&n) A compbund of ClainiT^having the nominal formula LiFei. y Zn y P04, 
wherein 6| < y < 0.2. 

A compound^ Clfim \j6 having the nominal formula LiFeo.9Zno.1PO4. 



^/(New) 

P 

^4. (New) 

j4. (New) A compound of Cla^^f which has an olivine structure. 

80. (New) Ar\ electrode comprising a compound of Claim 42. 



A compound ofTCIaim JJ5 having the nominal formula LiFeo.8Zno.2PO4. 

I 



81. (New) Anele 






prising a compound of Claim 50. 



An electpe*! comprising a compound of Claim 55. 

/ 

An electrode^ comprising a compound of Claimjtfjf' 
An electrode co>n/risi(ig a compound of Claim^JCff' 

found of Claim 64. / 

// 

An electrode comprisiog^a^compound of ClairnjS^ 



An electrode comprising a com 



87. (New) An electrode comprising a binder; an electrically conductive 

carbonaceous materi^-and an active material which is an olivine 
compound havingxhe nominal formula LiMli-yMll y PC>4, wherein Ml is 
at least one transitiop^melal from Groups 4 to 1 1 of the Periodic 
Table and has a\d-2^\telen/e state; Mil is at least one metallic element 
which is selected frojj^Groups 2, 12, and 14 of the Periodic Table ' 
and has a +2 valence stiate; and 0 < y < 1 . 
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88. (New) The electrode of Claim 87, wherein Ml is selected from the group 

consisting of V, Cr, Mn, Fe, Co, Cu, and mixtures thereof. 

89. (New) The electrode of Claim 87, wherein Mil is selected from the group 

consisting ofwlg, Ca, Ba, Zn, and mixtures thereof. 

90. (New) An electrode comprising a binder; an electrically conductive 

carbonaceous material; and an active material having the nominal 
formula LiMli.yM\lyP0 4 , wherein Ml is selected from the group 
consisting of Fe, bo, Ni, Mn, Cu, V, Sn, Ti, Cr, and mixtures thereof; 
Mil is selected from the group consisting of Mg, Ca, Zn, Sr, Pb, Cd, 
Sn, Ba, Be, and mixtures thereof; and 0 < y < 1 . 

91 . (New) An electrode of Claim 90, wherein Ml is selected from the group 

consisting of Fe, Co, Mn, Cu, V, GfHand mixtures thereof; Mil is 
selected from the grout) consisting pf Mg, Ca, Zn, Ba, and mixtures 
thereof; and 0 < y < 0.2\ 

92. (New) An electrode of Claim 91 / \wjie'rein Ml is selected from the group 

consisting of Co, Mn, Qu, V, Cr, and mixtures thereof; and Mil is 
selected from the group consisting of Mg, Ca, Zn, Ba, and mixtures 
thereof. 

93. (New) An electrode of Claim &1 , wherein Ml is selected from the group 

l\ /\ 

consisting of Fe, Co, MnrCu, y, Cr, and mixtures thereof; and Mil is 
selected from the group consistjng of Ca, Zn, Ba, and mixtures 
thereof. 

94. (New) An electrode of Claim 91 having tine nominal formula LiFei. y MgyP0 4 . 



95. (New) A compound of Claim 91 having the\ nominal formula LiCoi. y Mg y P0 4 . 
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wherein said active material has the 
0.1PO4- 



(New) An elecl^rode comprising a binder; an electrically conductive 

carbonaceous material; and an active material having the nominal 
formula LFei-yMyP0 4 , wherein M is selected from the group 
consisting bf Mg, Ca, Zn, Sr, Pb, Cd, Sn, Ba, Be, and mixtures 
thereof; ana 0 < y < 1 . 

f \ ft 

jrff. (New) An electrode of Claim wherein 0 < y < 0.2. 

b l \ % 

98. (New) An electrode of Claim 97, wherein said active material has the 
nominal formula |\jFei.yMg y P04. 

^%f. (New) An electrode of Cla? ^ 

nominal formula LiF/epgM^ 

^0 (New) An electrode of Cl^imjjk! wherein said active material has the 
j nominal formula Lilf eo s^gq^PCU. 

yA. (New) An electrode of Claim ^wherein said active material is a single 
phase compound having the^ nominal formula LiFei. y Ca y P04. 

€ i \ 

192. (New) An electrode of Claim 101 , wherein said active material has the 
nominal formula LiFeogCaoiPC 

% i \ 

103. (New) An electrode of Claim jpl, wherein said active material has the 
nominal formula LiFeo 8Ca 0 2PO4. 

(New) An electrode of Claim $f , wherein said active material has the 
nominal formula 
LiFei- y Zn y P04. 
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1p6. (New) 





8 Zn 0 .2PO 4 . 



J . 



herein said active material has an olivine 



An electrode o^laim ^04, wherein said active material has the 
nominal formulaYiFeo9ZnoiP0 4 . 

nominal formula 

s 

1J07. (New) An electrode of 
structure. 

i \ 

108. (New) A lithium battery\comprising: 

(a) a first electrode comprising an active material which is an 
olivine compound Represented by the nominal formula LiMh-yMllyPO^ 
wherein Ml is at least one transition metal from Groups 4 to 1 1 of the 
Periodic Table and l\as a +2 valence state; Mil is at least one metallic 
element which is sel^pted from Groups 2, 12, and 14 of the Periodic 
Table and has a +2 v^lence^tate; and 0 < y < 1; 

(b) a second electee which is a counter-electrode to said first 
electrode; and 

(c) an electrolyt? beWeerTsaid electrodes. 



109. (New) A lithium battery of Claim T08 wnerein said first electrode is a 
cathode, and said second electrode is an insertion anode. 

110. (New) A lithium battery of Cl^im 109A wherein said second electrode 

comprises a metal oxide, meta\chalcogenide, carbon, graphite, and 
mixtures thereof. 

111. (New) A lithium battery of Claim 109 wherein Ml is selected from the group 

consisting of Fe, Co, Mn, Cu, V, Cr\and mixtures thereof. 
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112. (New) A lithium battery of Claim 109 wherein Mil is selected from the group 

consisting of Mg, Ca, Zn, Ba, and mixtures thereof. 

113. (New) A lithium battery comprising: 

(a) a firstvelectrode comprising an active material which is an 
olivine compouVid represented by the nominal formula LiMI-i-yMllyPCv, 
wherein Ml is selected from the group consisting of Fe, Co, Ni, Mn, 
Cu, V, Sn, Ti, Cr^and mixtures thereof; MM is selected from the group 
consisting of Mg, Ca, Zn, Sr, Pb, Cd, Sn, Ba, Be, and mixtures 
thereof; and 0 < y s1; 

(b) a second electrode which is a counter-electrode to said first 
electrode; and 

(c) an electrolyte\between said electrodes. 

1 14. (New) A lithium battery of Claim 1 13ywh£rein said first electrode is a 

cathode, and said second electrode is an insertion anode. 



115. (New) A lithium battery of Clairtyfu, wherein said second electrode 

comprises a metal ox/de, m^tal chaisogenide, carbon, graphite, and 
mixtures thereof. 



116. (New) A lithium battery of 



Olairrfl 14,\wherein Ml is selected from the group 
consisting of Fe, Co\Mn, Cu, \A Cr, and mixtures thereof; Mil is 
selected from the group consisting of Mg, Ca, Zn, Ba, and mixtures 
thereof; 

and 0 < y <0.2. 



117. (New) A lithium battery of Claim 116, whetein Ml is selected from the group 
consisting of Co, Mn, Cu, V, Cr, andynixtures thereof; and MM is 
selected from the group consisting of\Mg, Ca, Zn, Ba, and mixtures 
thereof. 
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118. (New) A lithium battery of Claim 116, wherein Ml is selected from the group 
consisting of ^e, Co, Mn, Cu, V, Cr, and mixtures thereof; and Mil is 
selected from \he group consisting of Ca, Zn, Ba, and mixtures 
thereof. 




116, wherein said active material has the 



1 19. (New) A lithium battery 
nominal formula 



120. (New) A lithium battery of Cjaim 116, wherein said active material has the 
nominal formula LiC^i-yMgyPO^ 

121. (New) A lithiumtoattery comprising: 

' (a) aVirst electrode comprising an active material represented 

by the nommal formula LiFei. y M y P04, wherein M is selected from the 
group consisting of Mg, Ca, Zn, Sr, Pb, Cd, Sn, Ba, Be, and mixtures 
thereof; and oV y < 1; 

(b) a seconfl ^£$trode which is a counter-electrode to said first 
electrode; and 

(c) an electrolyte between said electrodes. 

e / 

(New) A lithium battery bf Cl^iim 1^1, wherein said first electrode is a 



cathode, and said second electrode is an insertion anode. 



y6.. 



1^3. (New) A lithium battery ofetalmM2, wherein said second electrode 

comprises a metal oxide, metal chalcogenide, carbon, graphite, and 
, mixtures thereof. 

12^ (New) A lithium battery of Clairrr^ Wherein 0 < y < 0.2. 
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126: (New) A lithfym battery of Claim ^24, wherein said active material has the 
nominal formula LiFei-yMg y P0 4 . 

ff \ p 

^ffi. (New) A Nth iurA battery of Claim^2^ wherein said active material has the 
nominal formula LiFeo9MgoiPC>4. 

(New) A lithium battery of ClairrM^f), wherein said active material has the 
nominal formula LiFeosMgo^PCv 

^2$>. (New) A lithium batteryt of Claim^f, wherein said active material is a single 
phase compound having the nominal formula LiFei. y Ca y P0 4 . 



(New) A lithium battery of\ciaimW»/ wherein said active material has the 

a0.lRp4- 



nominal formula LiFe 



4 



>30. (New) A lithium battery of Claim 12a, wherein said active material has the 
nominal formula LiFeWfao^PCv 

131 . (New) A lithium battery of\Claim \24, wherein said active material has the 
nominal formula LiFe}: 

V62. (New) A lithium battery of Claim 1^1 , Wherein said active material has the 
nominal formula LiFeogZnoiPC 

133. (New) A lithium battery of ClaimJ>T, wherein said active material has the 

i nominal formula LiFeo sZn 0 2RO4. 

* V \ 

134. (New) A lithium battery of Claim 1Z1 , wherein said active material has an 

olivine structure. 
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